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The Cliff, The Lake,
Some Ice and Water,

Three Beaches, and Tons of Sand
GLA15 Oceans

Tim Urban

PAD, PRD and ROSES work



Evaluation of ICESat ocean data

- Mean Sea Surface =

GLA15 elevation Sea Surface Anomaly

Edit criteria: within ±66º latitude, depths > 100 m,
SSA < 5 m, ICESat coelevation < 0.5º

Daily, globally-averaged SSA = ocean “bias”
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L3j R128 All data All w/ satcorr Sat w/o corr Sat w/ corr Not saturated
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MSS

Local ocean topography



iº iº
h hMSS

Local ocean topography



iº iº
h h

When i = 0.3º, h = 24 cm for a 90 m footprint
14 cm for a 55 m footprint

MSS

Local ocean topography



0
5

10
15
20
25
30
35
40

m
ea

n 
(c

m
)

45 50 55 60 65 70 75 80 85

 

80

85

90

95

100

Fo
ot

pr
in

t M
aj

or
 A

xis
 (m

)

45 50 55 60 65 70 75 80 85

 

30

35

40

45

50

55

60

Tr
an

sm
it 

En
er

gy
 (m

J)

45 50 55 60 65 70 75 80 85

L2b 428      No sat ocean stats max gain: Saturated Data ! Unsaturated



0
5

10
15
20
25
30
35
40

m
ea

n 
(c

m
)

275 280 285 290 295 300 305 310 315

 

50

55

60

Fo
ot

pr
in

t M
aj

or
 A

xis
 (m

)

275 280 285 290 295 300 305 310 315

 

55

60

65

70

75

80

85

Tr
an

sm
it 

En
er

gy
 (m

J)

275 280 285 290 295 300 305 310 315

L3a 428      No sat ocean stats ma0 gain3 Saturated Data ! Unsaturated



0
5

10
15
20
25
30
35
40

m
ea

n 
(c

m
)

275 280 285 290 295 300 305 310

 

55

60

Fo
ot

pr
in

t M
aj

or
 A

xis
 (m

)

275 280 285 290 295 300 305 310

 

0

5000

10000

15000

20000

25000

30000

15

20

25

Tr
an

sm
it 

En
er

gy
 (m

J)

275 280 285 290 295 300 305 310

L3i 428      No sat ocean stats max gain: Saturated Data ! Unsaturated



Ocean Bias
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Gain
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Gain 13 =  0.4%
Gain 250 = 11.2%
28%    Peak Gain  40≤
25%   Gain  39
50%   Gain  53
75%   Gain  78
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Gain 13 =  0.6%
Gain 250 = 15.4%
30%    Peak Gain  67≤
25%   Gain  62
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Gain 13 =  0.2%
Gain 250 = 52.1%
45%    Peak Gain 128≤
25%   Gain  92
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Gain 13 =  1.1%
Gain 250 =  6.3%
31%    Peak Gain  41≤
25%   Gain  37
50%   Gain  52
75%   Gain  76
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Gain 250 =  6.2%
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Gain 13 =  0.8%
Gain 250 =  9.1%
33%    Peak Gain  55≤
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Gain 13 =  0.9%
Gain 250 =  9.1%
34%    Peak Gain  59≤
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Gain 250 = 11.6%
37%    Peak Gain  69≤
25%   Gain  56
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Gain 13 =  0.7%
Gain 250 = 17.0%
39%    Peak Gain  82≤
25%   Gain  65
50%   Gain  95
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Gain 13 =  0.4%
Gain 250 = 16.3%
38%    Peak Gain  89≤
25%   Gain  72
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Gain 13 =  0.5%
Gain 250 = 19.9%
40%    Peak Gain  96≤
25%   Gain  75
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Gain 250 = 21.8%
41%    Peak Gain 104≤
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Ocean Bias as a function of
Gain & Reflectivity
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> 0 points per grid
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